Detailed localization of regulator of G protein signaling 2 messenger ribonucleic acid and protein in the rat brain.
Regulator of G protein signaling (RGS) proteins are a recently identified family of proteins which dampen G protein-coupled receptor-mediated signaling by accelerating the intrinsic GTPase activity of Galpha subunits of heterotrimeric G proteins. More than 20 different RGSs have been identified and at least 10 are expressed in the CNS. The present study describes in detail the localization in the rat brain of one member of this family, RGS2. The distribution of RGS2 mRNA and protein has been studied in parallel by performing in situ hybridization and immunoautoradiography on adjacent rat brain sections. Our localization study reveals that RGS2 mRNA and protein are widely expressed in the brain. Protein and mRNA are mostly colocalized such as in neocortex, piriform cortex, caudate-putamen, septum, hippocampus, locus coeruleus. Some mismatches were also observed such as presence of mRNA but not protein in the paraventricular nucleus, the substantia nigra pars compacta and the red nucleus, suggesting that RGS2 protein is present in neuronal projections. Previous reports describing an induction of RGS2 mRNA in the rat striatum after psychostimulants (amphetamine, cocaine) led us to focus on the distribution of RGS2 in the basal ganglia circuitry. The absence of RGS2 mRNA and protein in the globus pallidus suggests that RGS2 would play its regulatory role more in the direct (striatonigral) than in the indirect (striatopallidal) striatal output pathway. In addition, to delineate the implication of RGS2 in pre- and/or postsynaptic functions in the basal ganglia, we performed lesions of the nigrostriatal pathway by 6-hydroxydopamine (6-OHDA) and striatal quinolinic acid lesions. The 6-OHDA lesion did not modify RGS2 mRNA or protein levels in the caudate-putamen whereas the intrastriatal quinolinic acid infusion caused a marked reduction of RGS2 mRNA and protein in the lesioned zone. These data indicate that RGS2 is predominantly expressed in intrinsic striatal neurons. Moreover, the absence of detectable change in RGS2 expression after injections of 6-OHDA suggests also that RGS2 is not primarily involved in the hypersensitization of postsynaptic dopamine receptors observed after lesion of the nigrostriatal pathway.